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(54) Method of making a color filter array by colorant transfer and lamination 



(57) A method for preparing a color filter array ele- 
ment is disclosed which includes coating an image re- 
ceiving layer on one surface of a thin support, with the 
thin support being rigid in the horizontal plane. Thereaf- 
ter, a colored pattern of pixel cells is transferred from a 



colorant donor sheet onto the image receiving layer. The 
method further includes laminating to a surface of a rig- 
id, transparent support either the coated surface of the 
thin, rigid support carrying the colored pattern of pixel 
cells or the other surface of the thin, rigid support, to 
thereby form the color filter array element. 
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Description 

FIELD OF THE INVENTION 

Th.s invention relates to a method of forming a color filter array element by colorant transfer and lam.nat.on. 
BACKGROUND OF THE INVENTION 

dunng any of these operations This method therefore contains labor-intensive steps requires ^ car^lianmenT^s 

Co 0 ,oM,o ' n ri 9 ,Z V FUrth6r de ' a " S °' thiS Pr0CSSS d ' SC,OSed in U s'patem No Toe 277 9 ' 

filled ^ ■ ^ T P V deV ' CeS 9enera,ly inC ' Ude tW ° SpaCSd ° lass P anels wh '<* ^nne a sealed cavity that ,s 
Tn , h ? matenal F ° r ac,ive 'y-driven dev lC es. a transparent electrode is formed on one of the aTass 

r g «ass W pa C nel lac; ofThl ,nd ^ T? " T' ^ ' ndlVidUa " y addreMab,e e,ec,rod " ™ '°-d on m otht o 
me glass panels. Each of the ,nd,v,dual electrodes has a surface area corresponding to the area of one picture element 

o p.xe . I he dev.ce ,s to have color capabi.ity. each pixel must be aligned w,th a color area e g °ed green or blue 
of a color niter array element. Depending on the ,mage to be displayed, one or more of the p.xel eLTrodesTenerg zed 
dunng display operauon to allow ful, light, no light, or partial light to be transmuted through the cotor fi.te Ta^issocEd 

* 3 ^ ^ » ^ °< «*" ^ d ° y " «- ^TZT g t 

t h. r mJ,! qUld Cr r ta ' deViCeS trans P arent electrode tyPica«y "sed is indium tin oxide (.TO) ITO must be 

thermally cured, preferably at temperatures in excess of 200 degrees C up to 260 degrees C to obtain he^lS 

n^rr d ::;^ h c e tt co r oniy used in co,or fiiter Lay ^ « h d e : n d 
^:::i^^^^:^ ermai cum9 is done at «*, sh or,er l** . 

th „- i r^ diSP i ay °' "If qUa ' ity ' mageS ' the c ' ua,i, y of ths color fi,ter array element ,s quite important Unfortunately 

£ n 3rray elememS iS QUIte h ' 9h and " 006 ° f ,he most costl V components of J, £23 

display device. One prom.s.ng method to reduce the cost of color filter array manufacture while st.l I ma nteinino the 

ZTst^LTr of a th r mai dye ,ransfer method as discussed in us patent nos 360 s 5 9 2 r 2 

color fSf , disclosures of which are here.n incorporated by reference. In the method described therein the 
color filter array element ,s formed in a relatively few steps by thermally transferring dye to a receiver coa ed sTooort 

re^o^r h y ; s r f a mask and a h,gh ,n,ens,ty f,ash system h — ^ « w See 

P lxelS H Wh ^ decreases resolution. Furthermore, the use of a mask limits the flexibility In the design omS 
color pattern, and is labor-intensive, time-consuming and costly 9 

,n at !H eVi ° US ^ th0dS . 0, f ° rmin 9 a coior filter arra V e'ement utilize a laser to transfer dye from a dye donor to a receiver 
T^fe r 4 743 r 3 a, r e e ,he °r f ° r 8 ? aSk and • such method's, as disused n U 

very te-consun^tg ^ ^ ° f ^ '" X - Y ' C0Wd,nate tab ' e " b — of th * * *» ^ss. wh,ch ,s 

rr>J?riT Pl ?\ 0i l!' 9h qUa,i ' y ' mageS " iS alSO im P orta ™ th «' 'he pixel cells be highly uniform both in size and in 

Z^£« Z t 5Z^ ,e T cl ,n ,iqu,d crvstal dlsplays is a p,xei drop out < a P' xel ~« tha < * 

ItZ f , 676 15 dfaWn IO SUCh 3 Ce " in an ima 9 e ' in a compulsive and annoying way The source of 

such drop-out pixels ,s often an electrical short through the liquid crystal material caused by a particle of dus Hra-ed 

cZl tar I r 1 COat ' n9 ' PaUemin9 ^ dye,n9 ^ WaSh ' n9 ,hS P,X6,S ° f the array'JemLnt A Z gh the 

4^65 242 o ovid^T P /° d - UC9d ^ th6rmal dye ' ranSfer me ' hOC) 33 diSC, ° Sed ^ ,0r exa -P' e - in U ' S Patent No 
4.965.242, provides an effective color filter array element, dust particles can get trapped on the surfaces of the color 

h tor array elements during manufacture wh,ch can cause electrical shorts or pL drop-outs In adlo^ th 'cotor fH c 

To avotZsl^^ SU " e , Ptible '° abraSi ° nS and Pr ° ,rUS,0nS - Wh ' Ch Can alS ° Cause ^-.rica. short^ oTpi^c^ 
To avo,d these dust partic.es. most or ail of the manufacture steps are typically carried out in highly filtered "clean room" 

The display of h,gh quality ,mages also requires proper alignment of the color filter array element on intearated 
electronics tha, are associated with the Ngu.d crystal display device. Prior ar, color fi.ter array e'lemems sue sthoS 
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made in accordance with the method descrtbed tn U.S. Patent No. 4 : 9S5.2*2 have been formed with material having 
different thermal expansion properties than the integrated electronics. At different temperature ranges, the material of 
the color filter array element exhibits different thermal expansion characteristics, causing misalignment of the color 
filter array element and the integrated electronics, which can result in a poor quality displayed image. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide a method of producing color filter array elements that maintain substantially 
the same dimensions under various temperature ranges. 

Another object of this invention is to provide color filter array elements having increased resolution. 
These objects are achieved in a method for preparing a color filter array element, comprising the steps of: 

a) forming a colored pattern of pixel cells on one surface of a thin support/with the ihin support being rigid in the 
horizontal plane: and 

b) laminating to a surface of a rigid, transparent support having substantially the same thermal expansion charac- 
teristics as the thin, rigid support, either the surface of the thin, rigid support carrying the colored pattern of pixel 
cells or the other surface of the thin, rigid support, to thereby form the color fitter array element 

ADVANTAGES 

A color filter array element according to this invention provides for a color filter array element which maintains 
substantially the same dimensions under various temperature ranges. 

A color filter array element according to this invention provides for thermal curing of the transparent electrode at 
preferred elevated temperatures and extended curing times. 

A color filter array element according to this invention provides for reduced manufacturing costs, increased design 
flexibility and reduced preparation time by controlling the color filter pattern by software and eliminating the need for 
a dye donor mask. A color filter array element according to this invention provides for decreased production time by 
utilizing a rotating drum system. 

A color filter array element according to this invention provides a color filter array element having a clean, flat 
surface, without dust specks or protrusions that can cause electrical shorts and pixel drop-outs. 

A color filter array element according to this invention further provides a color filter array element having increased 
resolution. 

A color filter array element according to this invention does not need to be produced in a clean room environment. 
35 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic sectional view of a color filter array element formed on a thin, rigid support in accordance 
with this invention: 

FIG. 2 is a schematic sectional view of a color filter array element formed on a thin, rigid support, and laminated 
to a rigid, transparent support in accordance with this invention: 

FIG. 3 is a schematic sectional view of a color filter array element formed on a thm : rigid support and laminated 
to a rigid, transparent support in accordance with this invention: 

FIG. 4 is a schematic sectional view of the color filter array element of FIG. 2 for use in a liquid crystal display 
device, overcoated with a transparent conducting layer and a polymeric alignment layer: and 
" s FiG - 5 is a schematic sectional view of the color filter array element of FIG. 3 for use in a liquid crystal display 

device, overcoated with a polymeric protective layer, a transparent conducting layer, and a polymeric alignment 
layer. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Where pans or elements correspond to FIG 1. the same numerals will be used. Turning to FIG. 1. a schematic 
diagram of a color filter array element 2 formed on .a thin, rigid support 5 in accordance with this invention is shown. 
Said thin rigid suppon S presents somme flexibility so that it can be wrapped around a roller of for example 10 cm. The 
color filter array element 2 includes red (R), green (G), and blue (B) color cells or pixels cells 4 corresponding to pixels. 
The pixel cells 4 are separated from each other by an opaque area, e.g.. black grid lines 6. to provide improved color 
reproduction and to reduce flare in the displayed image. 

In accordance with the present invention, the color filter array element 2. as shown in FIG. 1 . is formed by creating 
a colored pattern of pixel cells 4 on the thin, rigid support S. To create the colored pattern of pixel cells 4. surface 9 of 
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hP Tm ^. SUPPOrt , ' S ° Vercoated Wl,h an >mage-rece,ving layer having an ,mage-rec ei ving surface. By the usp of 

££Z« p , T 8 SUPPOrt 8 W " h 3 ,h ' CkneSS ' n the ran9e ° f 1 ° microns to 250 microns in accordance w ,h 'the 

S S 2^ T 74°0 97 T 7 %'Z e ' V l To™ lnC,Ude ' eXamP '^ th ° Se P ° ,ymefS aS d£SCribed ln U S N« 
p r Sf f h 4 ' 740 797 - 4775 Q 57: and 4.962,081. the disclosures of which are herein incorporated by reference Pref- 

2ci7 A r n ! inC ' UdeS P0,Vca,b ° n « tes havl "9 a 9' a - transition temperature gLter than about 
200 degrees C. Alternatively, polycarbonates derived from a methylene substituted bisphenol A such as 4 4'-(hexahy 

^o^^SS^^ 1 *^ emp,0Ved Go ° d reSU " S have been d at a — ^ <* 

After the image-receiving layer is formed on surface 9 of the thin, rigid support S. a repeating pattern of colorants 
corresponds to the desired colored pattern on pixel cells 4 is transferred to the image-rece,v,ng layer The colorants 
can include pigments, or dichroic tayers wh,ch are colored by virtue of the interference cancellation oTceSJ 

ZTZT T , e T ab ' y C °' 0rantS dySS Wh ' Ch arS m ° re desc " bed beI ° w B'ack gr,d Mnes S a I 
then la,d down to thereby form the color filter array element 2 of this invention 

After the color filter array element 2 has been formed on surface 9 of the thin, rigid support 3 the color filter arrav 
element 2 ,s laminated to a rigid, transparent support 10 having substantially the same theL, expand 
heaTand n ^'^^ 5 The COlor filter a " a V 2 is ,am,na«ed to the rigid, transparent suppo" 10 b y 

^:z^:^^rz^ ,ayer 12,1 ihe 9,ue iayer 1 2 ,s used « is — - ~ - — 

*T thjn ' ri9id SUpp ° rt S and the ri 9 id - transparent support 10 in accordance with this invention are preferably 
glass low ,n, on content, such as boros,.ica«e glass, and quartz. Preferably, borosilicate glass is employed 

The embodiment of this invention includes two configurations. In one configuration, as shown in FIG 2 the color 

su^nTo e LT,h ° n SUrfaCe 9 ° f ,hS ,hiP n9,d SUPp0d 8 iS Placed in contact with the rigid, transparen 

! !°' a T r, 9 ? 12 " US6d SUCh that ,hS flU ' d SpOXy 9lUe Which has been centrifuge? to remove a" 
" ' , W,C ^f ' n, ° the air 9 a P between »■ rigid, transparent support 10 and the color filter array element 2 The 
force of the capillary action causes the fluid glue to fill the entire space between the rigid, transparent support 1 0 and 
the color filter array element 2. dr,v,ng out the a,r as the glue moves across the space. The glue layer 1 2 can be placed 

£ Tp h T, Q T T fi " er afray e ' ement 2 ° f the r ' 9,d < 'ransparent support 1 0 prior to lamination The assembly 
s then heated o cure the epoxy glue In this configuration, as shown in FIG. 2, the co.or filter array element 2 is 
laminated ace-to-face on the rigid, transparen. support 10. Therefore, preparation of the color filter array element 2 
can be performed outside of a clean room environment. Y eiemenl d 

Referring now to FIG. 3. another configuration of this invention is shown wherein surface 11 of the thin rigid support 
8 that ,s opposite surface 9 with the color filter array element 2 formed thereon is placed in contact with the rigid 
transparent support io The color filter array element 2 is lam.na.ed to the rigid, transparen, support 10 by the glue 

between Z nl r M ^ ^ ^ *** ^ '° rwnove air bubb,es 13 wicked int ° ^ ^gap 

between the r g.d, transparent support 1 0 and the thin, rigid support 8 in the same manner as described above for the 
first configuration of this invention. 

It is well known in the art, as described in U.S. Paten. No. 5.218,380, the disclosure of which is herein incorporated 

on rr 06 T S COl D ° rant fr ° m 3 C0,Oran, d0n ° r Sh69t Can bS thermall V trans ' e " ed 'o '"e image-receivmg a er 
on .he thin. r,g,d support 8 by a thermal printer assembly no. shown. The assembly inc.udes a thermal print head and 

she! 3 Thi rllnxTn 83 3 th9rmal Pmt * nC ' UdeS 3 ' aSer WhiCh iS USed to illuminate ^ «*>™nt donor 

sheet. The colorant donor sheet includes a support film overcoated with a mixture of colour dye such as for examp.e 

po ymeric dye, polymeric binder and light absorber. The image-receivmg ,ayer on (he thin, ng.d support 8 and The 
colorant donor sheet bear against one another, the rotating drum and the thermal print head 

In the Preferred embodiment of this invention, colorants are transferred to the image-receiving layer on the thin 

ml m f ° ,k V 8 T C °' 0rant d0nOf SheSt ' nClUdeS 3 SUPP ° rt haV ' n 9 thereon a - loran « layer and an absorb ing 
matenal for the wavelength of the laser. Whi.e the drum is rotated, the laser Hlumina.es the colorant donor shee, The 
absorption of the laser energy causes heat to be generated wh.ch causes the colorants to sublime and transfer to the 
.mage-rece,v,ng layer. In accordance with this invention, the thin, rigid support 8 must be flexible enough in the vertical 

ZZ^xnL , drUm 10 Prin * W ' ,h ' he la5er bU ' mUSt bS r ' 9ld enou 9 b in the horizontal plane to have similar 
thermal expansion characteristics to the integrated electronics 

^Z\ZT' a> ' hat at ! S ° rbS ' aSer enef9y deSCrib6d abOVe Can be used as the Absorbing material for example 
carbon black or non-yo.atile infrared-absorbing dyes or pigments which are well known to those skilled in the art 
. referably, cyanine infrared absorbing dyes are employed, as described in U.S. Patent No 4.973.572 the disclosure 
of which is herein incorporated by reference enclosure 

The intensity of .he radia.ion should be high enough and the duration of the illumination should be short enough 

n* 3 LmU !f ^ TTf' 6 , hSa ' in9 °' [he Wth concom i.ant significant dimensional change in the colored 

ZltZ T •, ■ , ! raWy ' dUrat '° n °' illUminaIi ° n by the ' aSer is from 1 nanosecond to 25 milliseconds 
The preferred intensity of radiation is from 10 Watts per sqare micrometer to ^0■^ Watts per square micrometer 
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Various methods other than laser light can be used to transfer the colorants from the colorant donor sheet to the 
image-receiving layer on the thin. ng!d support 5 to form the color filter array element 2 of this invention. For example, 
a high intensity light flash from a xenon filled flash lamp can be used with a colorant donor sheet containing an energy 
absorbing material. The absorption of the high intensity light causes the colorant to transfer from the colorant donor 
sheet to the image-receiving layer. This method is more fully described in U.S. Patent No. 4.923.S60. the disclosure 
of which is herein incorporated by reference. 

The colorants can also be transferred to the image-receiving surface of the image-receiving layer, for example, by 
ink |et printing, by heating a colorant donor sheet by a resistive head, or by electrophotography. The electrophotography 
method is more fully disclosed in U.S. Patent No. 4 : 636. 1 63. the disclosure of which is herein incorporated by reference 

In an embodiment of this invention, the color filter array element 2 includes a mosaic pattern having a repeating 
set of red. green ; and blue additive primaries, i.e., red. green, and blue pixel celfs 4. The mosaic pattern is preferably 
used for photographic images. The pixel cells 4 are separated from each other by the black grid lines 6. The mosaic 
pattern of colorant to form the color filter array element 2 includes uniform, linear repeating areas (approximately 100 
microns) that can be either square or rectangular, with one color diagonal displacement as follows. 
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In another embodiment of this invention, the color filter array element 2 includes a pattern of stripes which include 
a repeating set of red, green, and blue additive primaries, i.e.. red. green, and blue pixel cells 4. The pattern of repeating 
stripes is preferably used for computer monitors. The pixel cells 4 are separated from each other by black grid lines 6. 
The repeating stripes of colorant to form the color filter array element 2 include uniform, linear repeating areas (ap- 
proximately 100 microns) that can be either square or rectangular, with no color displacement as follows: 



R G B R G B 

I I I I I I 

R G B R G B 

I I I I I I 

R G B R G B 

In both the mosaic set and the set of stripes, the size of the set depends on the viewing distance, and is selected 
so that individual pixels are not visible at the viewing distance. In general, the individual pixels of the mosaic set are 
from about 50 to about 600 microns and do not have to be of the same size. 

The colorants that are used to form the color filter array element 2 in accordance with the present invention can 
include any dye or mixture of dyes provided they are transferable to the image-receiving layer on the thin, rigid support 
8 by the action of intense light. Especially good results have been obtained with sublimable dyes. Examples of subli- 
mable dyes include anthraquinone dyes. e.g.. Sumikalon Violet RS® (Sumito Chemical Co.. Ltd.). Dianix Fast Violet 
3R-FS® (Mitsubishi Chemical Industries. Ltd.): and Kayalon Polyol Brilliant Blue N-BGM®: Kayalon Polyol Dark Blue 
2BM®: and KST Black KR® (Nippon Kayaku Co., Ltd.): Sumickaron Diazo Biack 5G® (Mitsui Toatsu Chemicals. Inc.): 
direct dyes such as Direct Dark Green B® (Mitsubishi Chemical Industries. Ltd.): and Direct Brown M® and Direct Fast 
Black D® (Nippon Kayaku Co.. Ltd.): acid dyes such as Kayanol Milling Cyanine 5R® (Nippon Kayaku Co.. Ltd.): basic 
dyes such as Sumicacryl Blue 5G® (Sumitomo Chemical Co., Ltd.): and Aizen Malachite Green® (Hodogaya Chemical 
Co.. Ltd.): or any of the dyes disclosed in U.S. Patent Nos. 4,541 : 830: 4,698.551: 4.695.287: 4,701.439: 4.757.046 
4,743 : 532: 4.769 : 360: and 4 ; 753.922. the disclosure of which are herein incorporated by reference 

Suitable dyes are further illustrated by the following structural formulas' 



55 



3NSOOCJD: <EP 075956SA1 I > 



5 



EP 0 759 565 A1 




CH 




C=C (CN) 2 



CH 2 CH 2 0 2 CNH C 6 H 5 

( yellow) 



CONHCH 3 




N<C 2 H 5 ) 2 



( cyan) 



The above subtractive dyes can be employed in various combinations to obtain the desired red. blue, and green additive 
primary colors, as disclosed in U.S. Patent Nos. 4.957.896: 4.975.410: and 4.968. 665 ; the disclosures of which are 
herein incorporated by reference. The dyes can be mixed within the dye layer or transferred sequentially if coated in 
separate dye layers and can be used at a coverage of from about 0.05 to about 1 g/m2. 

The color filter array elements prepared in accordance with this invention can be used in image sensors or in 
various electro-optical devices such as eiectroscopic light valves or liquid crystal display devices. Such liquid crystal 
display devices are described, for example, in U.K. Patents 2.154.355: 2. 130. 781: 2.162.674: and 2.161.971. 
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Referring to FIG. 4, a color filter array element 2 for use in liquid crystal display devices is shown, wherein the 
color filter array element 2 ts laminated face-to-face to the rigid, transparent support 10 Prior to the formation of the 
color filter array element 2, surface 1 1 of the thin, rigid support 8 that is opposite surface 9 where the color filter array 
element 2 will be formed thereon is first coated with a transparent conducting layer 14. The transparent conducting 

5 layer 14 is thermally cured at the preferred temperature in excess of 200 degrees C up to 260 degrees C without 
degrading the color filter array element 2 The color filter array element 2 is then formed on the thin, rigid support 5 in 
accordance with this invention, which is thereafter laminated face-to-face to the rigid, transparent support 10. There- 
after, surface 11 of the thin, rigid support 3 is coated with the polymeric alignment layer 16. 

The transparent conducting W 1 4 is conventional in the liquid crystal art. Materials for the transparent conducting 

to layer 14 include indium tin oxide jum oxide, tin oxide, and cadmium stannate. The polymeric alignment layer 16 
can be any of the materials commonly used in the liquid crystal art, including polyimides, polyvinyl alcohol, and methyl 
cellulose. 

Referring now to FIG. 5. a color filter array element 2 for use in liquid crystal display devices is shown, wherein 
surface 1 1 of the thin, rigid support 8 that is opposite surface 9 with the color filter array 2 formed thereon is placed in 
'> contact with the rigid, transparent support 10 The color filter array element 2 is first coated with a polymeric protective 
layer 13, which is conventional in the liquid crystal art. Therafter, the color filter array element 2 is coated with the 
transparent conducting layer 1 4, followed by the polymeric alignment layer 1 6. The color filter array element 2 can be 
coated with the polymeric protective layer 13, the transparent conducting layer 14. and the polymeric alignment layer 
16 either before or after the color filter array element 2 is laminated to the rigid, transparent support 10. 
20 An example of a color filter array element prepared in accordance with this invention is described below. 

Example 

A 10 cm X 10 cm (4 inch) square of thin, rigid glass (Corning 0211 Glass). 0.127 mm (0.005 inches) thick, was 
2$ spin coated at 2000 rpm with a 10% solution of 4.4 , -(hexahydro-4 : 7-methanoindan-5-ylidene)bisphenol polycarbonate 
in anisole and allowed to dry while spinning. The thin, rigid glass support was then wrapped around a 527 mm circum- 
ference drum, and held against the drum with tape. A colorant donor sheet was taped over the thin, rigid glass support, 
the colorant donor sheet consisting of a 35 urn thick film of polyethyleneterephthalate overcoated with a mixture con- 
sisting of 0.22 g/m2 Yellow dye A of U.S. Patent No. 4,957 ; 39S, incorporated herein by reference: 0.26 g/m2 Magenta 
dye I of U.S. Patent No. 4,947,398, incorporated herein by reference: 0.25 g/m2 Raven 1 255® carbon, 0.20 g/m2 
celluose acetate propionate (2. 5% acetyl. 46% propionyl): and 0.008 g/m2 Fluorad FC-431 <8> fluorosurfactant (a product 
of the 3M Corporation). The drum was rotated at 200 rpm and a 200 mW diode laser (830 nm wavelength) was focused 
onto the colorant donor sheet. The current to the laser beam was modulated in accordance with the desired pattern 
of color pixels. The dye image was then fused into the polycarbonate layer by placing the thin, rigid glass support in a 
^5 container saturated with anisole vapor for 5 minutes. The dye image on the thin, rigid glass support was then laminated 
with application of uniform pressure to a 12,7 X 12,7 cm (5 inch) square piece of borosilicate glass (Corning 7059F), 
1,1 mm (0.043 inches) thick, uniformly spread by squeegee with 5 Minute Epoxy (Devcon Corporation), to thereby 
form a color filter array element. 

Other features of the invention are included below. 

40 

Claims 

1. A method of making a color filter array element by colorant transfer, comprising the steps of: 

45 

a) forming a colored pattern of pixel cells on one surface of a thin support, with the thin support being rigid in 
the horizontal plane, and 

b) laminating to a surface of a rigid, transparent support either the surface of the thin, rigid support carrying 
the colored pattern of pixel cells or the other surface of the thin, rigid support, to thereby form the color filter 

50 array element. 

2. A method according to claim 1 wherein the thin rigid support and the rigid transparent support have substantially 
the same thermal expansion characteristics. 

55 3. A method according to claim 1 or 2, wherein step a) comprises: 

0 forming an image receiving surface on one surface of a thin support, with the thin support being rigid in the 
horizontal plane; 
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ii) transferring colorant to form a colored pattern of pixel ceils in or on the image receiving surface. 

4. A method according to claim 1 or 2. wherein step a) comprises • 

i) coating an image receiving layer on one surface of a thin support, with the thin support being rigid in the 
horizontal plane. y y u 

ii) thermally transferring from a colorant donor sheet a colored pattern of pixel ceils in or on the image receiving 
layer on the thin, rigid support. y 

5. The method in accordance with claim 4 wherein the colored pattern of pixel cells is thermally transferred to the 
image receiving layer by illumination by laser light. 

6. The method ,n accordance with claim 4 wherein the colored pattern of pixel cells ,s thermally transferred to the 
image receiving layer by exposure of the colorant donor sheet to high intensity light. 

7. The method in accordance with claim 6 wherein the colorant donor sheet is exposed to a high intensity xenon flash. 

8. The method according to claim 4 wherein the thin, rigid support is glass. 

20 9. The method according to claim 8 wherein the thin, rigid support is formed from borosilicate. 
10. The method according to claim 8 wherein the thin, rigid support is formed from quartz. 

25 



15 



30 



45 



3 



EP 0 759 565 A1 





4 




4 




4 

b> , 


6 


6 




9 

S 


I ^ 1 




I ^ 1 
















I 



11 



8 



FIG. 1 

11 8 



z i 

s 






— f 




1 













» , — — " ■ — — 



10 



12 



4 



4 



6 



FIG. 2 



6 



11 



10 



16^ 



8 



FIG. 3 









V 




' ^: ' 


_4- 








ZJ - 

I 


I — ^ 

12 


^ 

4 


4 


6 


6 





10 



16- 

18- 
2 



12 



4 



10 



FIG. 4 



-j 

■*9 



14 



6 8 11 



FIG. 5 



EP 0 759 565 A/I 



Kurnpcan Patent 
Office 



EUROPEAN SEARCH REPORT 



Applicattnn Number 

EP 96 42 0272 



Oucegory 



D,A 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document mth indication, where appropriate, 
of relevant passages 



US-A-4 560 241 (ST0L0V MICHAEL ET AL) 24 
December 1985 

* the whole document * 

US-A-4 690 511 (WATANABE HARUO) 1 
September 1987 

* the whole document * 

JP-A-63 068 812 (HITACHI LTD;0THERS: 01) 
28 March 1988 

* abstract; figures * 

JP-A-60 249 121 (CITIZEN T0KEI KK) 9 
December 1985 

* abstract; figures * 

EP-A-0 432 608 (EASTMAN KODAK CO) 19 June 
1991 

* the whole document * 

EP-A-0 410 387 (CASIO COMPUTER CO LTD) 30 
January 1991 

* the whole document * 



Relevant 
to claim 



1,2 



1,3-8 



CLASSIFICATION OK THE 
APPLICATION (lot.CJ.A) 



G02B5/20 

G02F1/1335 

G03C7/12 



TECHNICAL FIELDS 
SEARCHED flnl.Cl.6) 



G02B 
G02F 
G03C 



The present search report has been drawn up for all diims 



THE HAGUE 



8 November 1996 



CATEGORY OF CITED DOCLMEJNTS 

X : particularly relevant it taken alone 

Y : parttcuiariv relevant it combined wilh another 

document n( the simc category 
A : technological background 
O : noo-wrttten disclosure 
P : intermediate document 



-L 



Ward, S 



T : theory or principle underlying Itve invention 
E earlier patent document, but published on, or 

after the tiling date 
R : document ated in the application 
L : document ated tor other reasons 

A : member of the same patent family, corresponding 
document 



10 



